Obesity is likely to be a multifactorial disease with an important genetic component. Animal 
INTRODUCTION
Obesity appears to be a multifactorial disorder determined by both environmental and genetic fac¬ tors. Evidence suggesting a genetic aetiology comes from animal, twin, family and adoptee studies (Laskarzewski et al. 1983;  Despres & Bouchard, 1984; Trayhurn, 1984; Poehlman et al. 1986; Stunkard et al. 1986; Zonta et al. 1987; Sorensen et al. 1989; Stunkard et al. 1990 ). Although we have identified an association of polymorphism in the 5' flanking region of the insulin gene with hyper¬ insulinaemia and central obesity (Weaver et al. 1992a ), the search for other candidate genes for obesity has so far been unsuccessful (Weaver et al. 1990, 19926) .
Evidence from several animal models of obesity (Debons et al. 1978 ; White & Martin, 1990 ; Stubbs & York, 1991) indicates that glucocorticoid receptor activity, particularly within the central nervous sys¬ tem, may be involved in the aetiology of obesity. In fa/fa, genetically obese rats, the development or progression of obesity is reversed or attenuated by adrenalectomy (Saito & Bray, 1984) . This effect is mediated by reduced food intake, altered feeding pattern (Freedman et al. 1985) and increased dietinduced brown adipose tissue thermogenesis (Holt et al. 1983 ). The fa/fa rats are characterized by basal hyperinsulinaemia (Zucker & Antaniades, 1972) , Stimulation of the vagus (Rohner-Jeanrenaud et al. 1983 ) and insulin resistance (Terretaz et al. 1986 ). Hypersécrétion of insulin is evident from an early stage in development and is considered to lead to insulin resistance and obesity (Rohner-Jeanrenaud et al. 1983; Jeanrenaud, 1985; Rohner-Jeanrenaud & Jeanrenaud, 1985) . Adrenalectomy prevents or abol¬ ishes hyperinsulinaemia by an additional direct effect on the pancreas, where glucocorticoid recep¬ tors in the ß cells are down-regulated following glucocorticoid deprivation (Fischer et al. 1990 ).
Some physiological changes leading to obesity are thought to be determined by abnormalities of the autonomie system causing an imbalance between the sympathetic (reduced sympathetic drive to thermogenic tissues) and parasympathetic (increased stimu¬ lation of the pancreas) systems (Bray & York, 1979; Jeanrenaud, 1985) . These abnormalities are reversed by treatment with a glucocorticoid receptor blocker (Langley & York, 1990) . Obese adrenalectomized fa/fa rats display excessive sensitivity to glucocorti¬ coids with respect to their dose-dependent increase in body weight, total body lipid content and plasma insulin levels when compared with lean adrenalectomized animals (Freedman et al. 1985 (Freedman et al. , 1986 ). It appears that the gene expression of various enzymes is altered in genetically obese animals fol¬ lowing adrenalectomy but not in slim littermates (Bray, 1990 
RESULTS

Insulin secretion and resistance
The results of insulin resistance and secretion studies in the same group of obese subjects have been previously reported by us (Weaver et al. 1992a (Kidd et al. 1989 ).
The following genotypes were identified: 2-3 kb homozygous, heterozygous (2-3 kb/4-5 kb) and 4-5 kb homozygous. No differences in genotype or allelic frequencies of glucocorticoid receptor gene locus RFLPs were found between obese and slim subjects (Table 1) .
In obese women, the mean FI values ± s.d. for 2-3 kb homozygous, heterozygous and 4-5 kb homo¬ zygous subjects were 19-8 ± 1 -9, 18-9 ±1-8 and 31-1 ± 1-4 mU/1 respectively. The mean HOMA values ± s.d. for 2-3 kb homozygous, heterozygous and 4-5 kb homozygous-subjects were 502±2-l, 4-6±1-8, 81 ±1-5 respectively.
Initial one-way analysis of variance showed a sig¬ nificant difference between the three glucocorticoid receptor locus genotypes for FI (P=3-2, P = 005; Cochran's C P=0-2) and HOMA (F=3-3, P<005; Cochran's C P = 009). As the FI values for the heterozygous and 2-3 kb homozygous subjects were almost identical, for the purpose of further statistical analysis these groups were pooled together and com¬ parison was performed for the effect of the presence or absence of the 2-3 kb alíele (Table 2) . A significant inhomogeneity was detected when subjects lacking the 2-3 kb alíele (4-5/4-5 kb genotype) were com¬ pared with subjects possessing the 2-3 kb alíele (4-5/2-3 kb and 2-3/2-3 kb genotype) for FI (Cochran's C P = 001) and HOMA (Cochran's C P= 0-009), therefore an independent i-test using •Calculation of the association of FI and HOMA values with glucocorticoid receptor locus genotypes showed significant inhomogeneity of variance, (Cochran's C: P = 001 and P=0009 respectively). Therefore, an independent i-test using separate rather than pooled variances was used, which was also significant (Pc = 0-012, Pc = 0-012). NS = non-significant. separate variances was used. A significant difference between subjects with 2-3 kb positive genotypes and 4-5/4-5 kb homozygous subjects was found for FI (Pc = 0-012) and HOMA (Pc = 0-012). The FI levels and HOMA values were significantly higher in 4-5/4-5 kb homozygous subjects (2-3 kb alíele negative genotype) ( (Danielson, 1991 
